Between January 2013 and January 2014, two patients with lower left abdominal pain were admitted to Sotiria Chest Diseases Hospital, Athens, Greece. They were diagnosed with psoas muscle tuberculosis based on the results of clinical evaluation, laboratory tests and radiological findings from chest X-rays and computed tomography. Administration of antitubercular chemotherapy reduced the inflammation, while clinical symptoms significantly improved within the first three weeks. Patients were discharged from the hospital two months later. Their follow-up consists of monthly check-ups, while continuing the anti-tuberculosis treatment successfully. We underline the importance of keeping a high suspicion of muscle tuberculosis in patients with psoas abscess, which, although not a seldom phenomenon, it should be taken into consideration as an etiology of muscular disease not only in regions where tuberculosis is endemic but also in countries with high incidence of immigrants or refugees originating from such areas.
Introduction
Tuberculosis (TB) is one of the most serious infectious diseases and it still represents a considerable public health problem of the 21 st century due to its high risk of person-to-person transmission, morbidity, and mortality.
1 Thus, early diagnosis followed by adequate treatment is essential to prevent its consequences. Extra-pulmonary involvement emerges in approximately 20% of all cases of tuberculosis in immunocompetent patients [50% in human immunodeficiency virus (HIV)-positive individuals] of which about one tenth involve the musculoskeletal system, mostly spondylitis, osteomyelitis or arthritis. 2, 3 However, involvement of skeletal muscle without co-existing active disease is very rare, with incidence of primary muscular tuberculosis being reported as 0.015% of all cases. [4] [5] [6] Muscular tuberculosis occurs as a contagious spread from neighboring tuberculous focus in the bones or joints, through the rupture and erosion of the walls of an active peripheral tuberculous cavity (i.e. from cold paravertebral abscess to the psoas or abdominal muscles). 1, 7 The fact that it is very rarely detected in skeletal muscles is attributed to tissues' resistance to mycobacteria because of: i) poor O 2 in the muscle tissue; ii) scarcity of reticulo-epithelioid tissue; and iii) presence of lactic acid within skeletal muscle. 4 Actually, the primary type of disease can only be detected in case these have been transplanted to a muscle through an infected needle while performing a thoracentesis or an intramuscular injection. 8 Moreover, quite often muscle tuberculosis is misdiagnosed as sarcoma, soft tissue tumor, fungal infection, parasitic infectious hydatid cyst, lipoma or hematoma. 9 This potential misdiagnosis is the main reason to present our experience with two such cases.
Case Report
Two patients originating from African countries were admitted to the Sotiria Chest Diseases Hospital between January 2013 and January 2014 with lower left abdominal pain for an undefined period of time (Table  1) . Health care personnel could not receive a clear medical history since barriers of communication with patients were high due to their lack of knowledge of both Greek and English language.
At arrival, medical examination did not reveal symptoms of fever. However, they had intense cough and looked thin. Laboratory examination, sputum examination for Koch's bacillus (5 samples) and chest X-rays did not show pathological findings in neither of patients. Their tuberculin skin test was positive, with the induration measuring 30 and 22 mm, respectively.
Both patients' clinical images, combined with findings of computed tomography (CT) that revealed abscesses at the left psoas muscle, were suggestive of muscle tuberculosis while no intra-articular extension was observed.
The study was conducted according to the principles of the Declaration of Helsinki, while informed consent was obtained from both patients.
Psoas abscess was aspirated by percutaneous CT-guided drainage in both patients.
About 15 and 14 mL (1 st and 2 nd patient, respectively) of grayish white pus were drained and sent for microbiological investigations and histopathology. Gram stain showed moderate pus cells but no bacteria. Aerobic culture was sterile. Ziehl Neelsen's staining was positive for acid-fast bacilli (1 to 3 bacilli could be seen in the whole smear in the case of both patients). The diagnosis was then confirmed for both patients with positive polymerase chain reaction (PCR) for Mycobacterium tuberculosis. Patients were diagnosed with tubercular psoas abscess based on clinical history, intraoperative finding of abscess in psoas muscle, tuberculin test, acid-fast bacilli on pus drain, and positive PCR. They were subjected to anti-tuberculosis therapy in our clinic, receiving for two months daily per os dosages of: i) 300 mg isoniazid, and 600 mg rifampicin; ii) 1250 mg of ethambutol in the form of dexambutol tablets; iii) 1500 mg pyrazinamide; and iv) 25 mg pyridoxine. Within a time-span of three weeks both patients had positive clinical improvement (they felt better and their appetite improved). After having assessed their socioeconomic ability and not being sure that they would be able to follow the accurate medication outside the hospital, patients remained hospitalized for two months. Then, they were released in good health and continued their treatment with isoniazid and rifampicin for seven months. After percutaneous CT-guided drainage and 7 months of antimycobacterial therapy, contrast CT revealed no evidence of psoas abscess. Both patients come for monthly check-ups at the Anti-tuberculosis Department of our Hospital.
Discussion
About half of the cases of musculoskeletal TB have evidence of active or healed pulmonary TB with a single site of involvement. 8 However, multiple locations are not uncommon and occur more often in patients who are immunocompromised, including HIV-infected patients. 7, 10 On the contrary, primary tuberculous psoas abscess in a patient without any apparent focus and without any previous predisposing pathology is an extremely rare process. 11 Even though literature describes lumbar pain, limitation of hip mobility and fever as the classic triad of symptoms in patients with tuberculous psoas abscess, patients arrived at our hospital only with lower left abdominal pain. 11 Primary muscle tuberculosis of the psoas requires a multidisciplinary management and differential diagnosis. During the diagnostic stage of the tuberculous abscess it is important to look for any possible focus of infection: lung, spine, gastrointestinal tract and genitourinary system. Only once these foci have been ruled out one can talk about a primary abscess. 12, 13 More so, as researchers report, lack of caseation or acid-fast bacilli in the culture of the biopsy samples do not exclude muscle tuberculosis.
14 At this point, the findings of CT scans of the involved muscle as well as microbiological and histological examinations are very helpful in differential diagnosis. A CT usually demonstrates findings suggestive of muscle tuberculosis, rather than pyogenic infections or malignancy. These include mediastinal lymphadenopathy with low central density in patients with chest wall muscle tuberculosis, and the absence of adjacent venous thrombosis or cellulitis (which usually occurs in pyogenic myositis) in patients with muscle tuberculosis of the extremities. 6,15
Conclusions
Even though not a seldom phenomenon, muscle tuberculosis should be taken into consideration as an etiology of muscular disease not only in regions where tuberculosis is endemic but also in countries with high incidence of immigrants or refugees originating from such areas. A definite diagnosis of psoas muscle tuberculosis should follow a clinically-directed multidisciplinary approach based on microbiological and histological examination. 
